IN THE CLAIMS: 

L (Canceled) A Polymer Electrolyte Membrane (PEM) fuel cell Membrane Electrode 
Assembly (MEA) apparatus comprising: 

a conductive planar substrate having a front surface and an opposing back surface, 
the planar substrate also having a porous region; 

catalyst material affixed to at least said back surface of said porous region; 

polymer electrolyte material affixed to said front surface of said planar substrate, the 
polymer electrolyte material having an anode surface and an opposing cathode surface; 

an anode conductor coupled with said anode surface of said polymer electrolyte 
material; 

a gas-diffiision electrode affixed to said anode conductor; and 
a cathode conductor electrically coupled to the conductive substrate through an 
opening in the polymer electrolyte material. 

2. (Canceled) An MEA according to claim 1 further comprising a layered stack of catalyst and 
palladium disposed between said front surface of said porous region of said planar substrate 
and said polymer electrolyte material. 

3. (Canceled) An MEA according to claim 1 further comprising a transition layer disposed 
between said polymer electrolyte material and said anode conductor for improving catalysis 
of fuel. 

4. (Canceled) An MEA according to claim 1 further comprising a water barrier adjacent to said 
back surface catalyst material. 
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5. (Canceled) An MEA according to claim 1 wherein said anode conductor and said cathode 
conductor are coplanar. 

6. (Canceled) An MEA according to claim 1 wherein said polymer electrolyte material is less 
than approximately 30 microns thick. 

7. (Canceled) An MEA according to claim 1 wherein said polymer electrolyte material is less 
than approximately 5 microns thick. 

8. (Canceled) An MEA according to claim 1 wherein said polymer electrolyte material is less 
than approximately 1 micron thick. 

9. (Canceled) An MEA according to claim 1 wherein said polymer electrolyte material 
comprises a perfluorocarbon copolymer proton-conducting material. 

10. (Canceled) An MEA according to claim 1 wherein said polymer electrolyte material 
comprises NAFION, a registered trademark of I. E. DuPont Nemours and Company. 

1 1 . (Canceled) An MEA according to claim 1 wherein said catalyst material comprises one or 
more metals chosen from the group consisting of platinum, iridium, palladium, rhodium, 
molybdenum, gold, and nickel. 

1 2. (Canceled) An MEA according to claim 1 wherein said catalyst material comprises platinum. 

13. (Canceled) An MEA according to claim 1 wherein said catalyst material comprises an alloy 
of platinum and rhodium. 

14. (Canceled) An MEA according to claim 1 wherein said substrate comprises silicon. 

15. (Canceled) An MEA according to claim 1 wherein said substrate comprises a conductive 
silicon layer on sapphire. 
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16. (Canceled) An MEA according to claim 1 wherein said substrate comprises one or more 
semiconductor compound selected from the group known as the III-V family. 

17. (Canceled) An MEA according to claim 1 further comprising a fuel cell body operably 
connected to said MEA portion. 

18. (Canceled) An MEA according to claim 1 further comprising an electronic circuit portion 
of said substrate and operably coupled to said anode conductor and said cathode conductor. 

19. (Canceled) An MEA according to claim 18 wherein said electronic circuit is integral with 
said membrane electrode assembly. 

20. (Canceled) An integrated circuit based fuel cell apparatus comprising: 

a Polymer Electrolyte Membrane (PEM) fuel cell Membrane Electrode Assembly 
(MEA); and 

an integrated circuit operably coupled to said membrane electrode assembly. 

21. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 wherein 
said integrated circuit comprises a fuel cell control circuit. 

22. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 wherein 
said integrated circuit comprises a driven device. 

23. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 further 
comprising a fuel cell body operably connected to said MEA. 

24. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 further 
comprising a planar substrate. 

25. (Canceled) An integrated circuit based fuel cell apparatus according to claim 24 wherein 
said MEA further comprises a porous region of said planar substrate. 



26. (Canceled) An integrated circuit based fuel cell apparatus according to claim 24 wherein 
said planar substrate comprises silicon. 

27. (Canceled) An integrated circuit based fuel cell apparatus according to claim 24 wherein 
said planar substrate comprises a conductive silicon layer on sapphire. 

28. (Canceled) An integrated circuit based fuel cell apparatus according to claim 24 wherein 
said substrate comprises one or more semiconductor compound selected from the group 
known as the III-V family. 

29. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 wherein 
. said polymer electrolyte material comprises a perfluorocarbon copolymer proton-conducting 
material. 

30. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 wherein 
said polymer electrolyte material comprises NAFION, a registered trademark of L E. DuPont 
Nemours and Company. 

31. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 wherein 
said polymer electrolyte material is less than approximately 30 microns thick. 

32. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 wherein 
said polymer electrolyte material is less than approximately 5 microns thick. 

33. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 wherein 
said polymer electrolyte material is less than approximately 1 micron thick. 

34. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 wherein 
said MEA further comprises a catalyst comprising one or more metals selected from the 
group platinum, iridium, palladium, rhodium, molybdenum, gold, and nickel. 



35. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 wherein 
said MEA further comprises a catalyst further comprising platinum. 

36. (Canceled) An integrated circuit based fuel cell apparatus according to claim 20 wherein 
said MEA further comprises a catalyst further comprising an alloy of platinum and rhodium. 

37. (Currently Amended) An integrated circuit comprising: 

a planar conductive substrate having a Pgolymer Eelectrolyte Mmembrane (PEM) 
fuel cell Mmembrane Eelectrode Aassembly (MEA) portion further comprising: 

a porous region of said planar conductive substrate having a front surface and an 
opposing back surface; 

catalyst material affixed to said back surface and sidewalls of said porous region; 

proton exchange material affixed to said front surface of the planar conductive 
substrate, the polymer electrolyte material having an anode surface and an opposing cathode 
surface; 

an anode conductor coupled with said anode surface of said polymer electrolyte 
material, the anode conductor pattern e d in a polygonal array comprising a patterned array 
of highly conductive material providing low resistance to fluid flow ; 

a gas-diffusion electrode affixed to said anode conductor; 

a cathode conductor electrically coupled with said conductive portion of substrate 
wherein said cathode conductor is coplanar in relation to said anode conductor; and 
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said substrate also having an integrated circuit portion operably coupled to said MEA 
portion, wherein the integrated circuit portion includes at least one active circuit compon e nt 
and at least on e passiv e circuit compon e nt transistor . 

38. An integrated circuit according to claim 37 wherein said integrated circuit portion comprises 
a fuel cell control circuit. 

39. An integrated circuit according to claim 37 wherein said integrated circuit portion comprises 
a driven device. 

40. An integrated circuit according to claim 37 further comprising a fuel cell body operably 
connected to said MEA portion. 

41. An integrated circuit according to claim 37 wherein said planar substrate comprises silicon. 

42. An integrated circuit according to claim 37 wherein said planar substrate comprises silicon 
and sapphire. 

43. An integrated circuit according to claim 37 wherein said substrate comprises one or more 
semiconductor compound selected from the group known as the III-V family. 
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44. An integrated circuit according to claim 37 wherein said polymer electrolyte material 
comprises a perfluorocarbon copolymer proton-conducting material. 

45. An integrated circuit according to claim 37 wherein said polymer electrolyte material 
comprises a perfluorosulfonic acid polymer. 

46. An integrated circuit according to claim 37 wherein said polymer electrolyte material is less 
than approximately 30 microns thick. 

47. An integrated circuit according to claim 37 wherein said polymer electrolyte material is less 
than approximately 5 microns thick. 

48. An integrated circuit according to claim 37 wherein said polymer electrolyte material is less 
than approximately 1 microns thick. 

49. An integrated circuit according to claim 37 wherein said catalyst comprises one or more 
metals selected from the group platinum, iridium, palladium, gold, and nickel. 

50. An integrated circuit according to claim 37 wherein said catalyst comprises platinum. 
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An integrated circuit according to claim 37 wherein said catalyst comprises an alloy of 
platinum and rhodium. 
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52. An integrated circuit according to claim 37 further comprising a layered stack of catalyst and 
palladium disposed between said front surface of said porous region of said planar substrate 
and said polymer electrolyte material. 



53. An integrated circuit according to claim 37 further comprising a transition layer disposed 
between said polymer electrolyte material and said anode conductor for lowering lateral 
electrical resistance. 



54. An integrated circuit according to claim 37 further comprising a water barrier adjacent to 
said back surface catalyst material. 



9 



SUMMARY OF INTERVIEW 

In the Summary of Interview requirements provided by the Examiner in the most recent 
Office Communication dated April 13, 2004, seven items were enumerated as being required for a 
full summary of an interview. Please find below those enumerated items, 

1 . No exhibits or demonstrations were presented during the interview. 

2. Claim 37, the only independent pending claim was the primary focus of the telephone 
conference. However, because the remaining claims are all dependant upon claim 37, 
essentially all pending claims were discussed. 

3. The prior art discussed was the patents to Jankowski et al. '685 and Manyard et al. '149. 

4. In the summary provided by the Examiner, the Examiner has described the nature of the 
substance discussed. To confirm, Applicant proposed amending claim 37 to include the 
limitation of the device having at least one transistor. This was based on Applicant's 
asserted common meaning of the term "integrated circuit", specifically in conjunction with 
Figures 3A - 3F. Applicant also asserted that substantial distinctions exist between 
Applicant's porous anode conductor and substrate in the disclosures of the prior art. 

5. Applicant cited three sources of definitions for the term "integrated circuit" to illustrate that 
the common meaning of the term in the relevant art includes at least one, and generally a 
plurality of, transistors. Applicant made this assertion in support of a proposed amendment 
to claim 37 to include the limitation "at least one transistor". Applicant believes that this 
contention is supported by the illustrations of Figures 3 A - 3F. Applicant also distinguished 
the present invention from the prior art by the structure of the anode conductor in the porous 
structure of the substrate. In the most recent Office Action, the Examiner stated that 
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